
JOURNAL OF APPLIED BEHAVIOR ANALYSIS

GENERALIZATION AND MAINTENANCE OF PRESCHOOL CHILDREN'S
SOCIAL SKILLS: A CRITICAL REVIEW AND ANALYSIS

LvNirrn K. CHAN in ANiD RoGER C. LUBECK
SOUTHERN ILLINOIS UNIVERSITY

AND

SUSAN A. Fow l
UNIVERSITY OF IUNOIS

This paper summarizes the results of a retrospective review of generalization in the context of social
skills research with preschool children. A review of studies from 22 journals (1976 to 1990) that
assessed generalization as part of social interaction research provided information concerning the
prevalence of studies that have assessed generalization, common practices concerning the production
and assessment ofgeneralization, and the overall success of obtaining generalization and maintenance
of social behaviors. A comparison of the most and least successful studies, with respect to gener-
alization, revealed some differences concerning the practices employed by studies within each group.
Differences differentially related to the production of generalization are discussed and recommen-
dations are provided to guide and support future research efforts.
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In 1968, Baer, Wolf, and Risley set forth the
goals of applied behavior analysis. One of these
goals was that applied research produce changes in
behavior that generalize to a variety of environ-
ments, spread to a variety of relevant behaviors,
and are maintained after an intervention has ter-
minated. In their 20-year review of the goals of
applied behavior analysis, Baer, Wolf, and Risley
(1987) again pointed to the importance of gen-
eralization as "crucial ... to the maximal effec-
tiveness ... of the discipline" (p. 321).

Since 1968, several types of generalization have
been identified, induding setting, time, and re-
sponse generalization (Drabman, Hammer, & Ro-
senbaum, 1979), and strategies to promote gen-
eralization have been described (Stokes & Baer,
1977), elaborated, and examined (Haring, 1987;
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Kirby & Bickel, 1988; Stokes & Osnes, 1986,
1988). In addition, designs to assess generalization
have been described (Barlow & Hersen, 1984; Kaz-
din, 1982).
One area of applied behavior analysis in which

generalization has been addressed is the social com-
petence of preschool children. Social competence
has been identified as a complex set of skills that
indudes effective peer interactions (McConnell &
Odom, 1986). The development of desirable peer
interactions and peer relationships during the first
years of a child's life is considered important for
several reasons. Peer interaction has been related to
general developmental progress, communicative
competence, and academic success (Curl, Rowbury,
& Baer, 1985; Hendrickson, Strain, Tremblay, &
Shores, 1981; Ichinose & Clark, 1990; Strain &
Odom, 1986). Peer relations that develop early in
life also have been related to adjustment in later
years. Retrospective and longitudinal studies have
described correlations between childhood social def-
icits and adjustment difficulties, mental health
problems, alcoholism, and a variety of interpersonal
problems experienced as adolescents and adults
(Hartup, 1978; Strayhom & Strain, 1986).

Researchers have developed a number of inter-
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Table 1
List of Joumnals Reviewed

Analysis and Intervention in Developmental Disabili-
ties

American Journal of Mental Deficiency
Behavior Assessment
Behavior Modification
Behavior Researrh and Therapy
Behavior Therapy
Child Behavior Therapy or Child and Family Behav-

ior Therapy
Child Development
Child Study Journal
Education and Training of Mentally Retarded
Education and Treatment of Children
Exceptional Children
Exceptional Education Quarterly
Journal of Abnormal Child Psychology
Journal of Applied Behavior Analysis
Journal of the Division for Early Childhood and Jour-

nal of Early Intervention
Journal of Experimental Child Psychology
Journal of School Psychology
Journal of Special Education
Psychology in the Schools
Topics in Early Childhood Special Education
Volta Review

ventions to facilitate effective peer interactions and
to decrease ineffective or aversive peer interactions

of young children (e.g., McConnell, Peterson,
Odom, & Fox, 1990; McEvoy et al., 1988; Saina-
to, Maheady, & Shook, 1986). Treatment pro-

grams have been employed with a variety of pre-

school children, including those considered
aggressive, autistic, developmentally delayed, iso-
lated, or withdrawn (e.g., Chandler, Ostrosky,
Odom, & Rainey, 1990; Hodgens & McCoy, 1990;
Strain, Hoyson, &Jamieson, 1985; Zahavi & Ash-
er, 1978).
A majority of the social skills interventions ap-

plied to preschool children have produced favorable
outcomes during training and treatment conditions.
Unfortunately, a gap exists between our ability to

effect desirable peer interactions and our ability to

produce generalization and maintenance of these
interactions. Generalization and maintenance have
been particularly difficult to obtain in applied re-

search with peer interactions and young children
(Haring, 1987). Often the effects of social skills
training with preschool children have been restricted
to the treatment setting or to training conditions

and contingencies, or behavior has failed to endure
when an intervention is terminated (e.g., Combs
& Lahey, 1981; Odom, Hoyson, Jamieson, &
Strain, 1985). The amount of generalization ob-
tained in many peer interaction studies with young
children limits the utility of social skills interven-
tions for application in nontreatment settings (Baer,
1982; Kazdin, 1975; Stokes & Osnes, 1986).
A first step in addressing this problem is to

conduct a retrospective analysis of social skills re-
search with preschool children in order to (a) iden-
tify studies that have assessed generalization, (b)
summarize common practices concerning general-
ization, and (c) identify practices associated with
the production of generalization (Haring, 1987).
In this paper, we summarize common practices
among studies that have assessed generalization of
peer interactions with preschool children. We also
present a review and analysis of a subset of studies
to identify differences between studies that pro-
duced generalization and studies that did not (i.e.,
studies that produced unintended stimulus control).
As result, our analysis identifies practices related to
the successful production of generalization and may
serve as a framework to guide and support future
intervention practices and research efforts.

METHOD

Analysis of the 51 Studies
The senior author reviewed 22 behavioral and

nonbehavioral journals from the years 1976 to 1990.
The journals selected for review are those that often
publish research concerning young children. The
list of the journals is presented in Table 1. This
1 5-year assessment period generally follows Stokes
and Baer's (1977) seminal article, in which they
described techniques that might promote general-
ization and urged investigators to plan for and assess
generalization.

The senior author reviewed each journal to iden-
tify studies that (a) provided training or conse-
quences for behaviors during intervention, (b) were
successful at producing behavior change during in-
tervention, (c) included preschool children as sub-
jects, and (d) focused on peer interaction (i.e., social
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Table 2
Type of Category and Variables within Categories That Were Coded for Each Study

Category
Generalizationdimension~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~f

Generalization dimension
Generalization assessment design

Behavior-change strategy

-promotion strategy

Variables within categories

Setting, time, setting/time, responses, persons or change agents, subjects
Reversal and/or follow-up, probe, withdrawal, multiple baseline, alternating treat-

ments
Discussion, feedback, instructions, modeling, prompting, rehearsal, positive rein-

forcement
Evidence of planning for generalization: (a) identify naturally occurring salient stim-

uli, (b) identify natural community of reinforcement, (c) identify functional tar-
get behaviors (with respect to natural or generalization setting) that are members
of a large response class, (d) identify generalization-promotion strategies and in-
tegrate with behavior-change strategies as a treatment package;

address functional target behaviors;
specify a fluency criterion for termination of treatment or receipt of reinforcement;
program common stimuli across treatment and generalization setting;
train loosely (e.g., across stimuli, settings, responses, and persons);
use indiscriminable contingencies (e.g., variable reinforcement, fade reinforcement,

intermittent reinforcement);
train sufficient exemplars (e.g., across settings, stimuli, persons, responses, cues);
teach mediation strategies (e.g., problem solving, correspondence training);
reinforce generalization: (a) unprompted generalization, (b) instruct to generalize, (c)

target behavior emitted by peers;
continue training; adjust fluency criteria;
recruit natural communities of reinforcement: (a) train to solicit reinforcement,

train/reinforce natural change agents to use contingencies, (c) reduce support for
maladaptive or incompatible behavior;

use sequential modification.
Note. See Drabman et al. (1979) and Stokes and Osnes (1986) for a review of the dimensions of generalization. See Barlow and Hersen

(1984), Kazdin (1982), and Rusch and Kazdin (1981) for a review of assessment designs. See Haring (1987), Stokes and Baer (1977),
Stokes and Osnes (1986, 1989), and Strain (1981) for a review of generalization-promotion strategies.

behavior directed to a peer). Seventy-three studies
met these criteria (a list of these studies can be
obtained from the senior author). Of these, 51
studies (70%) also assessed generalization of social
behavior and therefore were used in the present
analysis.

Each of the 51 artides was coded in four cate-
gories: (a) generalization dimension, (b) general-
ization assessment design, (c) behavior-change
strategies, and (d) generalization-promotion strat-
egies. These categories represent technological and
methodological factors that often vary across studies
and that may influence the success of producing
generalization. For example, although behavior-
change strategies are not usually discussed as vari-
ables that influence generalization, they were in-
duded in this review because effective behavior
change may be a prerequisite for generalization. As
Baer (1981) pointed out, "there are ways to make

behavior changes that encourage a more generalized
change" (p. 7). Thus, the type of behavior-change
strategy employed should be of interest to research-
ers.

The types of variables coded within the four
categories are presented in Table 2. It was possible
to code more than one variable within categories
for individual studies. For example, in the gener-
alization dimension category, response maintenance
and setting generalization might both be coded for
one study. Within each category, coding was based
on the explicit textual identification of variables
and strategies in each artide, rather than on the
coder's inference.

In addition to the categories presented in Table
2, we coded generalization comparison standards
and the success of producing generalization. In
judging the success of generalization, we coded (a)
the standards of comparison that investigators used
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Examples of complete generalization
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Figure 1. Examples of complete generalization and failure to produce generalization compared to baseline, treatment,

and normative standards of comparison.

to assess generalization and (b) the success of gen-
eralization obtained relative to a standard for com-
parison. Comparison standards induded baseline,
treatment, and normative data (e.g., normative
sample, control group, socially skilled peer). The
standards for comparison consisted of only those
specifically identified and discussed within each ar-

tide. Coders did not impose comparisons that were
not discussed in the artides.

The success of obtaining generalization is a judg-
ment made with respect to a comparative measure.

Often that judgment is subjective, based on graphic
display of the data and the individual's research
and clinical experience, rather than on predeter-
mined criteria or statistical analysis. For the current

analysis, primary and reliability coders (the first and
second authors) relied upon subjective judgment to

code the success ofproducing generalization against
a standard comparative measure. In making these
judgments, the coders employed idiosyncratic visual
inspection of graphic displays or tabled data. Judg-
ments concerning the success of generalization were
not based on predetermined criteria or statistical
analysis.

Each comparison made within studies (e.g., each
comparison against treatment data) was judged as

complete generalization, partial generalization, or

failure to generalize. Raters coded complete gen-
eralization when the amount of behavior obtained
in generalization assessment was greater than or

equal to the amount of behavior obtained in treat-

ment or in normative data comparisons, or exceeded
the amount of behavior obtained in baseline ob-
servations (Figure 1). Failure to generalize was cod-
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GENERALIZATION AND MAINTENANCE OF SOCIAL SKILLS

ed when the level of behavior obtained in gener-
alization assessment was equal to or less than a
baseline standard for comparison, or less than treat-
ment effects or normative data. Partial generaliza-
tion was coded when complete generalization oc-
curred for some subjects, settings, or responses, but
not for others.

Analysis of the Most and Least
Successful Studies
The 51 studies were examined to identify those

most successful at producing generalization and
those that failed to produce generalization (i.e.,
maintained stimulus control). Studies identified for
indusion in the successful generalization group pro-
duced complete or complete plus partial general-
ization across individual or multiple comparative
measures (e.g., baseline and normative data) and
across one or more dimensions of generalization
(e.g., setting and response maintenance). For ex-
ample, a study might obtain complete generaliza-
tion using baseline data as a standard for compar-
ison and partial generalization using treatment data
as a comparative measure.

Studies selected for indusion in the least suc-
cessful generalization group failed to produce gen-
eralization across all comparative measures or di-
mensions of generalization. It should be noted that
the analysis of the most and least successful gen-
eralization studies exduded studies that produced
only partial generalization and studies that pro-
duced combinations of complete, partial, and failed
generalization. In addition, all of the studies in this
review were successful at producing behavior change
during intervention. In other words, all studies
demonstrated stimulus control. Studies included in
the most and least successful groups were distin-
guished solely on the basis of generalization pro-
duction.

In addition to the categories previously de-
scribed, four additional categories were coded for
studies in the most and least successful generaliza-
tion groups: number of subjects employed, subject
characteristics, target behaviors, and length of treat-
ment. Children who served as subjects were coded
as (a) having a handicapping condition or devel-
opmental delay plus social deficit, (b) normally

developing plus social deficit (e.g., a child described
as withdrawn or aggressive), (c) at risk for devel-
opmental and social delay (e.g., low socioeconomic
status), and (d) nonhandicapped subjects (the pur-
pose of intervention was to increase the interaction
of these subjects with children who exhibited social
delays). The types ofsocial behaviors trained during
intervention were coded for each study (e.g., ini-
tiations, affectionate behavior, sharing). In addi-
tion, the number of days of treatment and length
of treatment sessions were coded for all studies.
This additional information was obtained to explore
the possibility that the success of producing gen-
eralization was differentially related to these factors.

Interrater Agreement
Each artide was coded by the senior author.

Twenty-two percent of the articles were randomly
selected and independently coded by the second
author. The number of agreements and disagree-
ments was assessed for each coded category and for
all categories combined. An agreement was scored
if both authors coded the same descriptors within
categories, such as amount and type of generaliza-
tion obtained and type of generalization-promotion
strategy employed. A disagreement was scored if
raters coded different descriptors within categories
or one rater coded the occurrence of a descriptor
and another did not. Reliability was calculated by
dividing the number of agreements by the number
of agreements plus disagreements and multiplying
that number by 100. Reliability across categories
ranged from 81% to 90%, with a mean of 84%.
The highest agreement occurred in the category of
type of generalization-promotion strategy (90%),
and the lowest agreement occurred in the category
of generalization assessment design (81%).

RESULTS AND DISCUSSION

Review of the 51 studies that assessed general-
ization of preschool children's peer-directed social
skills revealed some recurrent practices across stud-
ies and provided information concerning the overall
success of producing generalization of social be-
havior. Analysis of the most and least successful
generalization studies provided information about
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variables that appeared to be associated with the
production of generalization.
One measure of the robustness or scientific in-

terest in an area is the number of studies conducted
each year that address a specific topic. The 51
studies, induding those in the most and the least
successful generalization groups, occurred through-
out the 15-year review period, with an average of
3.5 studies published per year. Fourteen of the 51
studies (27%) produced complete or complete plus
partial generalization across all comparisons; these
studies comprised the most successful group. Eight
studies (16%) failed to produce complete or partial
generalization across all comparisons; these studies
comprised the least successful group. The remaining
29 studies produced a combination of complete,
partial, and failed generalization or only partial
generalization across all comparisons.

Encouragingly, the success of producing com-
plete generalization has increased across the 1 5-year
period. In the first 5 years of this period, 31% of
the comparisons (i.e., comparison of generalization
data against baseline, treatment, or normative data)
produced complete generalization, whereas 37% of
the comparisons failed to produce generalization.
During the final 5 years, 59% of the comparisons
produced complete generalization and only 13%
failed to produce generalization. As encouraging as
the more recent success of producing generalization
may be, it is not dear if this increase reflects im-
proved efforts to produce generalization or a more
stringent criterion for publication (i.e., papers that
produce generalization are more likely to be pub-
lished than those that maintain stimulus control).
In the absence of an analysis of publication criteria
and a lack of knowledge of the number of studies
that failed to produce generalization that were not
published, this issue cannot be resolved. Nonethe-
less, examination of published studies may yield
information regarding variables differentially as-
sociated with the production of generalization.

In any study, two factors may influence the suc-
cess of producing generalization: technological fea-
tures of the intervention and methodological fea-
tures of the study. The remaining data are descried
in terms of these two factors. Technological features

of interventions induded (a) behaviors targeted for
intervention, (b) behavior-change strategies, and (c)
generalization-promotion strategies. Methodologi-
cal features of the studies induded (a) number of
subjects and subject characteristics, (b) generaliza-
tion dimensions, (c) length and duration of inter-
vention, (d) success of producing generalization
against standards for comparison, and (e) gener-
alization assessment design.

Technical Features of Interventions
Target behaviors. The behaviors targeted for

intervention varied between the most and least suc-
cessful generalization groups, although the four most
frequently selected behaviors were the same for both
groups. Studies in the most successful group tar-
geted initiations to peers most frequently (57%),
followed by conversation or reciprocal interaction
(43%), and responding to and sharing with peers
(each selected in 38% of the studies). Studies in
the least successful group also targeted initiations
to peers most frequently (62%). However, the sec-
ond most common target behavior was responding
to peers (50%), followed by sharing with peers
(37%) and conversation or reciprocal interaction
(25%). The remaining behaviors (e.g., inappro-
priate social behavior, toy play, proximity) occurred
in less than 25% of the studies. The types of be-
haviors targeted for intervention did not appear to
be differentially associated with studies that pro-
duced generalization.

Behavior-change strategies. A majority of the
51 studies used multiple behavior-change strategies
during intervention. Many of these strategies were
combined as a treatment package (e.g., instructions,
modeling, rehearsal, and prompting within a peer-
mediation training package); however, only the
components of intervention packages were coded
due to variations among studies in the components
that comprised similarly named packages. The or-
der of the most often used strategies and percentage
of behavior-change strategies employed across the
51 studies were as follows: positive reinforcement
(67%), instructions (65%), prompting (57%), re-
hearsal (46%), modeling (41%), feedback (355%),
and discussion (35%).
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Table 3 depicts the percentage ofbehavior-change
strategies employed in the most and least successful
generalization groups. Differences between groups
are most evident in the percentage of studies using
prompting, positive reinforcement, and instruc-
tions; these were most common strategies employed
in the most successful generalization group. A high-
er percentage ofstudies in the most successful group
used prompting and positive reinforcement than
studies in the least successful group. Interestingly,
a higher percentage of studies in the least successful
generalization group used instructions as a behav-
ior-change strategy, although this was the third
most common strategy employed by studies in the
successful group. The most common single behav-
ior-change strategies used by studies in the least
successful group were instructions, modeling, and
rehearsal.

Although there were differences in the percentage
of studies using each behavior-change strategy, there
are two reasons why it may be premature to rec-
ommend that one or more of these strategies be
employed in studies seeking to produce generaliza-
tion. First, all ofthe behavior-change strategies were
used by studies in both groups. Therefore, it did
not appear that any one strategy distinguished suc-
cess from failure to produce generalization. Second,
a majority of the studies in each group (13 of the
14 most successful and 7 of the 8 unsuccessful
studies) used a combination of strategies. It may
be that the combination of behavior-change strat-
egies, rather than the application of a single strat-
egy, influenced the success of producing general-
ization.

The two most common strategies combined by
studies in the most successful group were prompt-
ing plus reinforcement (57%) and reinforcement
plus feedback (50%). In contrast, only 25% of the
studies in the least successful group employed
prompting plus reinforcement and only 13% com-
bined reinforcement and feedback. The most com-
mon sets of two strategies in the least successful
group induded combinations of instructions plus
modeling, prompting, or rehearsal or combinations
of rehearsal plus modeling or prompting.

The most common combination of three strat-

Table 3
Percentage of Behavior-Change Strategies Across Studies in
the Most Successful and Least Successful Generalization

Groups

Percentage occurrence

Most Least
successful successful

Behavior-change strategies (a = 14) (a = 8)

Prompting 79 50
Positive reinforcement 64 37
Instructions 57 75
Feedback 50 37
Rehearsal 50 62
Modeling 50 62
Discussion 36 50

Note. More than one behavior-change strategy could be coded for
individual studies; thus, the percentage in either column may exceed
100%.

egies in the successful group was prompting, pos-
itive reinforcement, and feedback (43%). Only 13%
of the studies in the least successful group employed
this combination of strategies. The most common
set of three strategies for studies in the least suc-
cessful group induded prompting, instructions, and
rehearsal.

Baer (1981) advises investigators to consider the
importance ofbehavior-change strategies in the pro-
duction of generalization. Although no single strat-
egy was differentially associated with successful gen-
eralization, examination ofcombinations ofstrategies
suggests differences between the most and least
successful generalization groups. Studies able to
produce generalization appeared to use a combi-
nation ofantecedent and consequence strategies (e.g.,
prompting and positive reinforcement). Studies that
failed to produce generalization primarily employed
combinations of antecedent strategies (e.g., mod-
eling and rehearsal). Combinations of antecedent
and consequence strategies may be more likely to
produce generalization because they address both
ends of the three-term contingency (antecedents,
behaviors, and consequences). These may present
a stronger form of control with respect to gener-
alization than situations in which antecedent-only
or consequence-only strategies are employed.

Generalization-promotion strategies. Thirty-
seven ofthe 51 studies (73%) used a generalization-
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Table 4
Order (Most Commonly Occurring) and Percentage of
Generalization-Promotion Strategies across Studies

1. Address functional target
behaviors 65%

2. Train loosely 45%
3. Use indiscriminable contingencies 42%
4. Program common stimuli 37%
5. Reinforce generalization 34%
6. Specify a fluency criterion 29%
7. Teach mediation strategies 20%
8. Continue training 17%
9. Teach sufficient exemplars 17%

10. Recruit natural community of
reinforcement 11%

11. Sequential modification 9%

Note. Multiple generalization-promotion strategies could be coded
for individual studies; thus, the percentage may exceed 100%.

promotion technique; 27 of these used multiple
strategies. The remaining studies did not use a
promotion technique; that is, they adopted a "train
and hope" strategy (cf. Stokes & Baer, 1977).
Table 4 presents the most common strategies and
the percentage of studies employing each strategy.
The three most frequently used promotion strate-
gies were (a) address functional target behaviors,
(b) train loosely, and (c) use indiscriminable con-
tingencies. The least commonly used strategies were
(a) sequential modification and (b) recruit a natural
community of reinforcement.

Only 51% of the artides provided textual evi-
dence of planning for generalization by discussing
procedures to identify common stimuli, natural
communities of reinforcement, and functional tar-
get behaviors, and to integrate generalization-pro-
motion strategies and behavior-change strategies as
a treatment package. It is possible that more in-
vestigators actually planned for generalization;
however, textual evidence was not provided in the
artides.

Seventy-one percent of the studies in the most
successful group and 62% of the studies in the least
successful group used a generalization-promotion
strategy. There were differences between groups in
the percentage of studies that employed each strat-
egy (Table 5). The most common strategies used
in the successful group were (a) address functional

Table 5
Percentage of Generalization-Promotion Strategies across

Studies in the Most Successful and Least Successful
Generalization Groups

Percentage occurrence

Most Least
success- success-

fill ful
Generalization strategies (n = 14) (a = 8)

Address functional target
behaviors 50 25

Use indiscriminable
contingencies 43 12

Specify a fluency criterion 36 0
Teach mediation strategies 29 12
Train loosely 29 37
Program common stimuli 29 25
Continue training 21 12
Teach sufficient exemplars 14 12
Reinforce generalization 7 12
Recruit natural community

of reinforcement 7 12
Sequential modification 0 25

Note. Multiple generalization-promotion strategies could be coded
for individual studies; thus, the percentage in either column may
exceed 100%.

target behaviors, (b) use indiscriminable contin-
gencies, and (c) specify a fluency criterion. These
strategies were used in only 25% or fewer of the
studies in the least successful generalization group;
none of the studies in this group specified a fluency
criterion.

Nine of the 11 studies (82%) in the most suc-
cessful group that used a promotion strategy com-
bined three or more strategies. Four of the five
studies in the least successful group that used a
promotion strategy combined two strategies; only
one used a combination of three or more strategies.
The most frequent combinations of two promotion
strategies in the successful group were (a) address
functional target behaviors and use indiscriminable
contingencies (45%), (b) use indiscriminable con-
tingencies and teach mediation strategies (36%),
and (c) address functional target behaviors and
teach mediation strategies (36%). The combination
of addressing functional target behaviors and using
indiscriminable contingencies was used in only 20%
of the studies in the least successful group, and the
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remaining combinations were not used at all in this
group. The most frequent combination oftwo strat-
egies for the least successful generalization group
was addressing functional target behaviors and em-
ploying common stimuli (40%).

For studies in the most successful group, com-
binations of three and four generalization-promo-
tion strategies usually contained a mix of four strat-
egies: (a) address functional target behaviors, (b)
specify a fluency criterion, (c) use indiscriminable
contingencies, and (d) teach mediation strategies.

The different percentages of single and multiple
combinations of strategies employed in the most
and least successful generalization groups suggested
that generalization-promotion strategies are not
equally effective at producing generalization and
should not be arbitrarily selected and implemented.
As indicated by Baer (1981), generalization-pro-
motion strategies can be effective at producing gen-
eralization; however, simply using one or more
strategies does not guarantee the occurrence of gen-
eralization. Currently, there is little direction in the
social skills literature concerning preschool children
to guide our selection ofone strategy or combination
of strategies over another. Investigators who seek
to produce generalization should select promotion
strategies as part of a functional analysis of behavior
in the context of desired generalization settings.

In the area of generalization, we may profit from
research regarding the influence of single strategies
and multiple strategies that typically are combined
in interventions (e.g., the variables combined by
studies in the successful group). It also will be
important to examine interactions between com-
binations of variables across categories in order to
develop systems for matching generalization-pro-
motion strategies and behavior-change methods
(Baer et al., 1987).

Methodological Features
Number ofsubjects and subject characteristics.

The mean number of subjects used in the most
successful generalization group was 6, ranging from
1 to 22. The mean number of subjects in the least
successful group was slightly higher, at 9 subjects
per study, and ranged from 3 to 32. There was

little difference in the characteristics of the preschool
children who participated in the most and least
successful generalization studies. The majority of
studies in both groups targeted children with hand-
icaps and social delays (60% and 50% of the studies
in the most and least successful groups, respec-
tively), followed by typical children with social de-
lays (20% of studies in the most successful group,
13% of studies in the least successful group), typical
children (13% of studies in the most successful
group, 25% ofstudies in the least successful group),
and children at risk for school failure and social
delay (7% and 12% of studies in the most and
least successful groups, respectively).

It is often tempting to speculate that failure to
obtain generalization is related to characteristics of
the children selected for intervention (e.g., it may
be more difficult to obtain generalization with chil-
dren who exhibit severe rather than mild disabili-
ties). Although subject characteristics may certainly
influence generalization, they did not appear to be
a factor that distinguished successful generalization
and failure to produce generalization among the
limited number of studies reviewed.

Generalization dimension. The most common
types of generalization dimension assessed across
the 51 studies were ordered as follows: (a) response
maintenance (5 5%), (b) setting (5 1%), (c) setting/
time (24%), (d) subjects (24%), (e) response (20%),
and (f) persons or change agents (8%). Thirty of
the 5 1 studies assessed generalization across two or
more dimensions, typically combining response
maintenance with setting/time, subject, and setting
generalization.

The percentage of studies assessing each gener-
alization dimension from the most and least suc-
cessful generalization groups is presented in Table
6. In both groups, response maintenance and set-
ting generalization were the most common dimen-
sions assessed, although there were differences in
the percentage of studies assessing each generaliza-
tion dimension. Studies in the successful group
assessed generalization along the dimensions of re-
sponses, subjects, and response maintenance more
often than did studies in the least successful gen-
eralization group. In addition, 10 of the 14 studies
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Table 6
Percentage of the Generalization Dimensions Assessed

across Studies in the Most Successful and Least Successful
Generalization Groups

Percentage occurrence

Most Least
Dimensions of successful successful
generalization (a = 14) (a = 8)

Response maintenance 57 37
Setting 43 37
Responses 43 12
Setting/time 21 12
Subjects 21 0
Persons or change agents 7 12

Note. Multiple dimensions could be coded for individual studies;
thus, the percentage in either column may exceed 100%.

from the most successful group assessed general-
ization across two or more dimensions, whereas only
one of the eight studies from the least successful
group assessed multiple types of generalization.

It might be argued that assessment of multiple
dimensions increases the probability of producing
successful generalization; that is, the probability of
finding a complete generalization increases as the
number of dimensions assessed increases. If this
were true, the increase in generalization obtained
for studies in the successful group could simply be
a statistical artifact of the increased number of di-
mensions assessed. However, if generalization were

an artifact of the number of dimensions assessed,
we might also expect to see more failures in studies
assessing multiple dimensions. An analysis of the
51 studies appeared to support this possibility. Of
the 31 studies that assessed multiple dimensions,
90% produced combinations of comparisons in-

duding complete generalization (e.g., comparisons
may indude complete plus partial generalization or

complete, partial, and failed generalization); 64%
of these combinations induded comparisons with
failed generalization. In the studies that assessed
generalization for only one dimension, 30% in-
duded comparisons with complete generalization
and 50% of the comparisons induded failed gen-

eralization.
Although the failure rate across single and mul-

tiple comparisons appeared to be similar, the large

difference in the rates of complete generalization
suggests two alternatives to a statistical sampling
explanation. First, the strategies used to promote
generalization are not equal; one strategy may be
more effective at producing generalization across a
particular dimension than another. For example,
training sufficient exemplars may be more likely to
produce response generalization than does applying
indisciminable contingencies. Therefore, assessing
multiple dimensions may increase the likelihood of
finding a match between generalization-promotion
strategies and a dimension of generalization that
results in complete generalization. A second expla-
nation for the increased success rate across multiple
dimensions might be that successful production of
generalization in one dimension will likely produce
generalization in multiple dimensions, due to the
behavior change and/or promotion strategies em-
ployed or other factors that influence generalization.
These disparate explanations merit furher research.

Length of treatment. There was a small differ-
ence across groups in the duration of training ses-
sions. Studies in the most successful group trained
for an average of 21 min (range, 10 to 60 min).
The average length of training sessions for studies
in the least successful group was 27 min (range,
15 to 60 min).

There also were differences in the number of
treatment sessions employed. Studies in the most
successful group implemented intervention for an
average of 33 sessions (range, 4 to 89 sessions).
Studies failing to produce generalization imple-
mented approximately half the number of sessions
used by the successful generalization studies. The
mean number of training sessions for studies in the
least successful generalization group was 16 (range,
2 to 51 sessions).

The higher number of training sessions may have
provided subjects with a sufficient history of per-
formance to ensure that behavior was emitted and
reinforced in natural or generalization situations.
Although the determination of sufficient history is
likely to vary across subjects, researchers might refer
to normative rates of behavior or indicators of flu-
ency (i.e., level of consistency and proficiency) be-
fore terminating treatment. For example, Strain
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(1981) suggested that investigators overtrain be-
havior by selecting performance criteria that exceed
normative rates of behavior, thus increasing resis-
tance to extinction.

Success ofgeneralization across standards for
generalization comparison. For all 51 studies,
baseline was the most common standard for com-
parison, followed by treatment and normative data.
All studies presented baseline data as a comparison
measure, 43 studies made additional comparisons
against treatment data, and 17 studies used nor-
mative data as standards for comparison. Studies
in the most successful generalization group con-
ducted more comparisons against the three mea-
sures (baseline, treatment, and normative data) than
studies in the least successful group. Ninety-three
percent of the studies in the most successful group
used treatment data and 43% used normative data,
in addition to baseline data, as comparative mea-
sures. In contrast, treatment data were used as a
standard for comparison by 62% of the studies in
the least successful group; only one study in this
group used normative data as a comparative mea-
sure.

In all 51 studies, the success of producing gen-
eralization varied across the standards for compar-
ison. Complete generalization was most often ob-
tained when baseline and normative data were used
as comparative measures. Fifty-two percent of the
comparisons against baseline data and 58% of the
comparisons against normative produced complete
generalization. Only 19% and 13% of the com-
parisons against baseline and normative data, re-
spectively, failed to produce generalization. Failure
to obtain generalization occurred most often when
treatment data were used as a standard for com-
parison; 46% of the treatment comparisons failed
to produce generalization. Partial generalization oc-
curred at approximately 30% across each type of
standard for comparison.

It is difficult to judge the seriousness ofthe failure
to produce complete generalization using treatment
data as a standard of comparison because it is
difficult to judge the appropriateness of the amount
of behavior produced in treatment sessions. For
example, the rate of behavior produced during

treatment may exceed normative rates in order to
provide sufficient practice for children with social
deficits (Strain, 1981). On the other hand, treat-
ment data may reflect prompted and unprompted
occurrences of behavior, artificially inflating the rate
of naturally occurring behavior obtained during
intervention. In both of these examples, it may not
be appropriate to use treatment data as a compar-
ative measure. This argues for the increased use of
baseline and normative comparisons. Consideration
should be given, however, to the defining charac-
teristics of an appropriate normative group. For
example, the rate of vocal interaction emitted by
typical children would not constitute an appropriate
normative comparison for children who are hearing
impaired, use sign language, and present social
deficits.

Although the failure to produce generalization
using treatment data may be expected, the failure
to obtain generalization using baseline and nor-
mative comparisons is not. Approximately half the
comparisons failed to produce generalization with
these measures. Unfortunately, we do not know
why generalization failed to occur in these com-
parisons. We can speculate that generalization failed
to occur for a number of reasons, such as (a) the
intervention and generalization strategies were not
implemented well, (b) the combinations of behav-
ior-change and promotion strategies were not con-
ducive to the production of generalization, (c) the
behavior was not trained for a sufficient length of
time or to fluency, (d) the intervention methods
were not dearly related to conditions existing in the
natural environment, or (e) a functional target be-
havior was not selected.

Empirical research is needed to explore the con-
ditions controlling appropriate generalization. For
example, studies that seek to systematically convert
partial generalization into complete generalization,
and investigations that report practices or conditions
that failed to produce generalization and then (in
the same study) report additional procedures re-
sulting in generalization, would provide valuable
information concerning functional variables that ac-
count for generalization (Stokes & Osnes, 1989).

Generalization assessment design. More than
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Table 7
Practices Differentially Related to Studies in the Successful

Generalization Group

1. Four generalization-promotion strategies were most fre-
quently combined:
A. Address functional target behaviors
B. Specify a fluency criterion
C. Use indiscriminable contingencies
D. Use mediation techniques

2. Three behavior-change strategies were most frequently
combined:
A. Prompting
B. Positive reinforcement
C. Feedback

3. More than one dimension of generalization was assessed
(e.g., setting, response maintenance).

4. Generalization was assessed with withdrawal designs.
5. Multiple comparative measures for generalization assess-

ment were used (baseline, normative, and treatment data).
6. Complete generalization was most often obtained when

baseline and normative data were used as comparative
measures.

7. Intervention occurred over a longer period of time.

drawal designs, but only one study in the least
successful group used this design. Withdrawal de-
signs may have facilitated generalization because
they interacted with or functioned as generalization-
promotion strategies. More specifically, in the with-
drawal design, components of the treatment pro-
gram are gradually withdrawn from the training
setting or are withdrawn across multiple baselines
(Barlow & Hersen, 1984; Kazdin, 1982) exposing
subjects to varying contingencies, stimuli, sched-
ules, and so forth. This design is similar to using
indiscriminable contingencies in that it may allow
natural stimuli or consequences to gain control over
behavior and may increase the length of training
as components are gradually removed. Exination
of the relationship between generalization assess-
ment designs and the production of generalization
requires empirical research to extend this descriptive
analysis of existing literature.

half of the 51 studies used multiple designs to

assess generalization across various dimensions. For
example, a study might assess setting generalization
with a probe design and response generalization
with a multiple baseline design. Probe designs were

used most frequently (63%), followed by reversal
and/or follow-up (47%), withdrawal (24%), mul-
tiple baseline (19%), and alternating treatments

(6%) designs.
The preferred type of generalization assessment

design varied between the most and least successful
generalization groups. Probe and withdrawal de-
signs were most commonly used in the most suc-

cessful generalization group (93% of studies), fol-
lowed by reversal and/or follow-up (43%) and
multiple baseline (28%). Probe designs were the
most common type of design used in the least
successful group (62%), followed by reversal and/
or follow-up (50%), multiple baseline (12%), and
alternating treatments (12%).

The distinguishing feature between groups in
terms of generalization assessment design was in
the use of withdrawal designs. Fifty percent of the
studies in the most successful group used with-

SUMMARY

As a first step in improving our understanding
of a possible set of best practices associated with
generalization, we examined 51 studies that ad-
dressed generalization in the context of social in-
teraction research with preschool children. We also
reviewed a subset of studies that produced gener-
alization and failed to produce generalization. There
are some limitations to this type of analysis. This
review is descriptive, rather than experimental or
empirical. Clearly, the points and recommendations
derived from this review must be supported through
future research. In addition, studies within the most
and least successful groups were very diverse, and
the number of studies in these groups was small.
In spite of these limitations, differences in the prac-
tices employed in both groups were noted, and
many of these practices were frequently associated
with successful generalization. These differences are
summarized in Table 7.

It is tempting to argue that generalization will
be more likely if these practices are incorporated in
future research. However, this prediction may be
premature. Not every successful generalization study
used the same set of strategies, and there were
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examples of failed generalization studies that used
one or more of the practices identified in Table 7
(e.g., indiscriminable contingencies). The existence
of a set of best practices must be experimentally
verified; however, the strategies associated with suc-
cessful generalization in this review should not be
ignored. Therefore, the list of practices associated
with successful generalization is presented as a pos-
sible starting point for further systematic investi-
gations on the generalization of social skills.

In recommending these practices as a starting
point for research, we want to emphasize that the
area of social skills with preschool children is ready
for studies that specifically address questions of
generalization. Much of past research necessarily
focused on the development and validation of be-
havior-change techniques, rather than on general-
ization. Generalization was used as a measure of
training in many studies, but was not necessarily
the focus of, or a goal of, research.

In the next decade of preschool social skills re-
search, our focus must be on questions of gener-
alization. The analysis of variables that produce
and control generalization, as with behavior-change
research, can only come from controlled studies in
which subject and training variables are held con-
stant as generalization techniques are systematically
manipulated. For example, an investigator might
assess the effectiveness of a single promotion tactic
or a combination of promotion techniques across
3 subjects with similar characteristics, target be-
haviors, behavior-change strategies, and fluency cri-
teria. Studies also are needed to identify empirically
a set of best practices to promote generalization of
preschool children's social behavior and to deter-
mine if these practices are consistent across children,
target behaviors, environments, agents, and behav-
ior-change strategies. The critical factor, however,
is that the focus of future research be on general-
ization and maintenance of social behavior.
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